Backgrounds/Aims: A residual gallbladder (RGB) following a partial/subtotal cholecystectomy may cause symptoms that require its removal. We present our large study regarding the problem of a RGB over a 15 year period. Methods: This study involved a retrospective analysis of patients managed for symptomatic RGB from January 2000 to December 2015. Results: A RGB was observed in 93 patients, who had a median age of 45 (25-70) years, and were comprised of 69 (74.2%) females. The most common presentation was recurrence pain (n=64, 68.8%). Associated choledocholithiasis was present in 23 patients (24.7%). An ultrasonography (USG) failed to diagnose RGB calculi in 10 (11%) patients; whereas, magnetic resonance cholangio-pancreatography (MRCP) accurately diagnosed RGB calculi in all the cases except for 2 (4%) and, additionally, detected common bile duct (CBD) stones in 12 patients. and an internal fistula in 9 (9.7%) patients. Additional procedures included CBD exploration (n=6); Choledocho-duodenostomy (n=4) and Roux-en-Y hepatico-jejunostomy (n=3). The mortality and morbidity were nil and 11% (all wound infection), respectively. Two patients developed incisional hernia during follow up. The mean follow up duration was 23.1 months (3-108) in 65 patients and the outcome was excellent and good in 97% of the patients. Conclusions: Post-cholecystectomy recurrent biliary colic should raise suspicion of RGB. MRCP is a useful investigation for the diagnosis and assessment of any associated problems and provides a roadmap for surgery. Laparoscopic completion cholecystectomy is feasible, but is technically difficult and has a high conversion rate. 
INTRODUCTION
Residual gallbladder (RGB) refers to the remnant part of the gallbladder left behind during partial cholecystectomy in certain situations. It may be done intentionally to prevent injury to important structures in the presence of severe inflammation or portal hypertension, where it is difficult and dangerous to perform a complete cholecystectomy. [1] [2] [3] Other times, the RGB may have been left behind unintentionally because of the inaccurate identification of the anatomy, usually in the presence of inflammation and fibrosis. 4 In some patients, the RGB may continue to harbor or later develop a pathology like a stone, inflammation or fistula with adjacent structures and give rise to symptoms that require treatment. [5] [6] [7] [8] [9] Presently, there are a few small case studies and case reports in the literature pertaining to the problem of RGB. 2, [10] [11] [12] [13] [14] In this retrospective study, we present our substantial experience with the problem of RGB managed over a period of 15 years in a tertiary care hospital in northern India.
MATERIALS AND METHODS
A retrospective analysis was conducted from a pro- Mirizzi's syndrome was associated in 10 patients (10.8%); 9 were just compression and one patient had type 4
Mirizzi's syndrome (fistula with CBD). RGB had a fistulous communication with adjacent structures in 9 (9.7%) patients: duodenum, 4 (4.3%); abdominal wall, 4 (4.3%); and common bile duct, 1 (1%).
Additional biliary procedures were conducted in 13 (14%) patients: CBD exploration, (n=6), CBD exploration with choledocho-duodenostomy, (n=4), and Roux-en-Y hepatico-jejunostomy, (n=3). Two patients had intra-operative complications, namely a duodenal serosal injury and a hepatic sinusoidal bleed, which were addressed during surgery.
At pathology, the median size of the RGB was 3 cm 
DISCUSSION
In this study, we described the presentation, evaluation and surgical management of 93 patients with symptomatic RGB at our center with good to excellent outcomes in 97% of the patients after completion cholecystectomy. To the best of our knowledge, this study is the largest investigation of the management of such cases published to date ( Table 2) .
Following an incomplete gallbladder removal, the remnant, which may comprise of a cystic duct with variable dergoing surgery for gallstone disease [20] [21] [22] and has proven to be a safe and effective option in such patients with gall stone disease to avoid iatrogenic complications. 20 In the current study, we observed that among the RGBs, 29%
were intentional subtotal cholecystectomy. In the remaining 71% patients, where the initial operating surgeon did not document an incomplete gallbladder removal, we assumed that the RGB was left behind unintentionally. RGB may be left behind unintentionally if the cystic duct -gallbladder junction is not identified correctly. 
12,13
The incidence of stones in RGB varies widely (0%-13%). 11, 20, 24 The incidence can be quite low if the remnant is opened, all of the stones and debris are meticulously removed, and the mucosa of the remaining gall bladder is cauterized. 11, 20 The true incidence of symptomatic RGB after subtotal cholecystectomy is unknown, usually because the initial surgery was performed elsewhere. 10, 12 The diagnosis of RGB remains difficult and an unaware clinician may fail to diagnose the condition and may subject the patient to a battery of unnecessary investigations.
The most common presentation of patients with RGB is recurrent typical biliary colic that is reminiscent of the pain before the initial cholecystectomy (Table 2) . MRCP to be better than USG (accuracy -92% and 60% respectively) in diagnosing cystic duct remnant calculi.
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MRCP is now routine at our institution after USG in cases wherein RGB is suspected. In conclusion, after a cholecystectomy, a clinical history of recurrent biliary colic that is reminiscent of the pain for which the initial cholecystectomy was performed should strongly raise the suspicion of an RGB. MRCP is a useful investigation for establishing the diagnosis, diagnosing any associated problems, and providing a roadmap for further surgery. Completion cholecystectomy for symptomatic RGB can be performed safely at specialist centers with low morbidity rates and excellent relief of symptoms. Laparoscopic completion cholecystectomy is feasible, but is technically difficult and associated with a high conversion rate.
